Background: To ensure the highest efficiency, health services should be provided with the least possible complexity. The aim of this study is to quantify the degree of appropriateness in preoperatory hospital stays and to analyse those factors associated with a greater inappropriate use.
Background
Increased healthcare expenditure in developed countries is influenced by several complex factors, among which can be numbered the population's own expectations concerning their health and their demographic structure [1] . The ability to guarantee the sustainability of Europe's healthcare systems, without detriment to accessibility or efficiency, is an ever growing preoccupation. Some of the proposed strategies for keeping down expenditure on healthcare include the provision of services at an 'as simple as possible assistance level', thus optimising the use of available resources [2] . In this sense, a review of the appropriate use of hospital care is especially relevant, as it allows inappropriate stays and admissions to be identified and minimised [3] .
Of the different evaluation methods [4] , the one that is most widely used and validated in our setting is the Appropriateness Evaluation Protocol (AEP) [5] . These methods, linked to the programmes guaranteeing quality of care, are aimed at reducing unnecessary care, from the clinical point of view, but without questioning the indication of medical or nursing care provided. They only consider the assistance level and the moment at which the healthcare is given, as a particular characteristic of the AEP. This evaluation protocol defines as unnecessary or inappropriate stay that which could have been carried out at a lower assistance level, in less time or with better programming [6] .
Since the acceptance of the AEP in Spain, many works have been published that have investigated and described the degree of inappropriate use, both medical and surgical. The published papers vary greatly in their methodology and the type of patient considered [7] . In addition, as far as we know, there have been no specific analyses of concrete periods within the hospitalisation episode. The aim of this study is to quantify the degree of appropriateness in preoperatory hospital stays, these being especially susceptible to inappropriateness as the care provision during this period can more feasibly be given at assistance levels of a lower complexity. We also propose to analyse which factors are associated with a greater inappropriate use.
Methods
This is a historical cohort study, which is part of a wider study of the same characteristics to evaluate the appropriateness of hospital stays. The study was carried out in the University Clinical Hospital of Valladolid, a teaching and public hospital serving a total population of 261,105 people. The hospital has 777 beds, of which 360 are surgical. Twelve thousand two hundred and fifty four patients were admitted to the 'Surgical Area' in 2006. The hospital belongs to the healthcare system of 'Castilla y León', a region situated on the northern plain of Spain. The study design is non-interventional and retrospective, and was conducted in accordance with the Spanish and European Union regulations regarding health research and data protection and approved by the hospital administration team. It also complies with the Declaration of Helsinki of 1968, as amended in 2000.
The inclusion criteria were: patients already selected by means of random sampling from the admission database for a one-year period to participate in the wider study previously mentioned, admitted and discharged by any of the twelve surgical services included in the analysis, who underwent at least one surgical procedure during their stay and whose preoperatory stay was equal to, or longer than, one day. We consider 'preoperatory stay' to be the time between the date of admission and the date of the first procedure, without including either of these days. The exclusion criteria were: obstetrics patients and those who were admitted to services not included in the analysis.
From the initial sample of 1630 patients for studying the evaluation of the appropriateness of hospital stays, a total of 440 patients were found to be adequate for the present analysis. This sample size guarantees a precision in estimating parameters of at least 5%. The main variable was appropriateness and the following were included as possible independent variables: age and sex of the patient, the type of admission (programmed or urgent), the duration of the preoperatory period (one week or more), the existence of correctly documented medical records (at least every 24 hours and at least consigning 'without changes' for the whole hospitalization episode) and nursing records (at least every 8 hours and at least consigning 'without changes' for the whole hospitalization episode), whether each day was a working day (Monday to Friday) or not, and the service to which the patient was admitted. Each preoperatory day after admittance was taken as the unit of analysis. The day when the first procedure was carried out and the subsequent days were not taken into account.
The measuring instrument used was the Appropriateness Evaluation Protocol [6] validated for use in Spain [5] , which includes a list of criteria to justify the appropriateness of hospitalization. Should the criteria not be fulfilled, then the evaluated stay is considered to be inappropriate. The AEP allows a series of causes of inappropriateness, which have not been considered in this analysis, to be identified. The evaluation was carried out by means of a review of each patient's case history performed by 6 doctors not belonging to the services studied, following an initial period of training.
Data collection and analysis was carried out using MS Access ® and the statistical package SPSS ® version 13.0. First, descriptive analyses of the admittances and stays included in the study were obtained. A bivariate analysis was then carried out to evaluate the association between the inappropriateness of the stay and the variables described above by means of Relative Risk (RR) with a Confidence Interval at 95% (CI95%) estimated by the Katz method. Statistical significance was assessed using Pearson's χ 2 statistic. Finally, a multivariate analysis was carried out using logistic regression by the Enter method.
Results
From the initial 1630 patients, 904 met the criteria of having been admitted and discharged by any of the twelve surgical services included in the analysis, 464 of them were excluded because no procedure was performed on them or because their preoperatory stay was less than one day. Finally, 440 patients were found to meet inclusion and exclusion criteria. The mean age of the said patients was 62.6 (Standard Deviation, SD 16.17), of whom 61.1% were male (CI95% 55.3-67.0). These patients had spent a total of 2,584 days in their preoperatory stay. The mean number of days of preoperatory stay was 5.5 (SD 5.11), the median number of days was 3 (range ). An average of 2.5 days were considered to be inappropriate (SD 4.11), with a median value of 1 day (range 0-33). The distribution of the subjects according to the factors analysed in the study, as well as the surgical services included, are shown in table 1.
The overall rate of inappropriateness was found to be 45.2% (CI95% 43.3-47.1). In the bivariate analysis, the inappropriateness of the stays was associated with: 1) weekends as opposed to working days, 2) programmed admissions as opposed to urgent admissions, 3) the greater the patient's age, 4) the preoperative stay over one week and 5) incorrect or incomplete medical records. No statistically significant differences were found as to inappropriateness with respect to sex or nursing records (table  2) .
The multivariate analysis maintained the pattern of associations that appeared in the bivariate analysis. Weekends increase the risk of inappropriateness with respect to working days by 91%; programmed admissions showed a risk odds ratio of 2.58 with respect to urgent admissions; the over 65 age group and that of 45 to 65 exhibit inappropriateness rates almost twofold those of the under 45 age group; hospital stays over 7 days showed rates 4.13 times higher than inappropriateness of shorter stays; while incorrect or incomplete medical records had inappropriateness rates double those of correct records. Sex and nursing records showed no association with inappropriateness (table 2) .
Discussion
The figures of inappropriateness for hospital stays are between 10% and 40% in centres with similar characteristics to those contemplated in this analysis [8] [9] [10] [11] [12] . The maximum acceptable rate of inappropriateness should be below the rate for the total period of hospitalization which, for the hospital and period under consideration was 34.2% (CI95% 33.3-35.1) [13] , even though no standards have been set in this sense. With respect to these data, the rate of inappropriateness shown by our study is high. Furthermore, there are large differences in the number of preoperatory days and the number of them considered to be inappropriate. This would indicate a great variability in the efficiency of care provision, as seen from the point of view of appropriateness.
The evaluation of the factors associated with inappropriate use has scarcely been documented in our setting. In particular, age as a factor associated with inappropriate stays is especially important in our region, where, according to demographic data from 2005 provided by the National Institute of Statistics, 22.6% of the population is over 65 and 3.0% is over 85 years of age, as opposed to nationwide figures of 16.6% and 1.8% respectively. This direct relation between age and the greater rate of inappropriateness had not previously been found in the literature. Although this may be confounded by social factors, it can also serve as a proxy for evaluating the risk at admission.
The association of inappropriateness with weekends is justified by schedule problems, the carrying out of diagnostic tests and the decision making process. At the same time, the association with programmed admission, repeatedly found in various papers [3, 9, 14] , can be explained by similar reasons. Finally, as expected, long preoperatory stays show an even higher rate of inappropriateness [15] .
We have observed that the keeping of correct medical records by the doctor responsible for the patient is associated with a lower rate of inappropriateness. However, it cannot be said that avoiding inappropriate stays is solely due to doctors' professionalism, since the AEP protocol is closely related to the information available in the clinical records, so the aforementioned finding is probably the product of both factors.
The significant associations found between inappropriateness of stay and the admission to services, as for instance 'Heart surgery' or 'Thoracic surgery' or the lower inappropriateness rate found in 'Gynaecology', could be the result of differences in the clinical condition being suffered. However, the association found with admission to just one of the general surgery services reveals the importance of clinical management issues.
To accurately evaluate the effect of other potential confounders in the appropriateness of preoperatory stays, such as bed occupancy, scheduled-unscheduled surgical procedures ratio, psycho-social factors, clinical conditions and comorbididy, would require further investigation. This is not a concurrent review, so inappropriateness may be somewhat overestimated due to the fact that the AEP questionnaire can lead to such an overestimation when the stay is not justified. Variables acting as indicators of the quality of the clinical records could be an approximation for the adjustment. Other limitations derived from the use of the AEP as the measuring instrument are widely described in a number of papers [16] [17] [18] [19] . Seasonal variations in rates of appropriateness should not be a limitation of this work as it was carried out using a random sample over a one-year period.
There is a need to establish standards with reference to appropriate use of hospitalization. Those standards should be stricter for periods in which the healthcare provision could be given far more easily at primary care level, as is the preoperatory period, and which, paradoxically, shows higher levels of inappropriateness, mainly with programmed admissions.
Conclusion
This study leads us to conclude that the inappropriate use of hospital stay during preoperatory care affects almost half the period and that there are some risk determinants that could act as indicators at admission. Further research is needed to evaluate some confounders such as social and clinical factors.
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